The melting point of palladium was determined by measuring with an optical P3^rometer the ratio of brightness of the red light (X = 0.6528m) emitted by black bodies at the melting points of palladium and gold, respectively. The crucible method was shown to be more reliable than the wire method. Especial 
investigator's result departs considerably from this figure, the uncertainty in the value of the physical constant is not decreased unless a reasonable explanation is offered.
•» '----- i Since writing this paper Mr. Fairchild engaged in research work for a manufacturing establishment in Brooklyn, N. Y. experimental difficulties are too great. Eadiation methods of measurement are to be preferred. Measurements of total radiation from a black body, with the application of the Stefan-Boltzmann law for the establishment of a high-temperature scale, are to be preferred on theoretical grounds to dependence on Planck's law and measurements with an optical pyrometer or spectrophotometer. However, a greater precision can be obtained in measurements with an optical pyrometer than in measurements with a total radiation pyrometer; moreover, there is an increasing belief in the validity of Planck's law for spectral distribution of radiation from a black body, and experimental data confirming the quantum theory are accumulating rapidly.
The uncertainty in the value of C 2 of Planck's law has been reduced in recent years to the order of 0.002 in 1.432 cm deg., an uncertainty equivalent to about 1°C . at 1,550°C.
II. METHODS
The method used was, in brief, to compare by means of an optical pyrometer the brightness of a black body at the melting point of palladium with that of a black body at the melting point of gold.
There were two modifications of the method -(1) crucible method and (2) wire method.
In the crucible method the pyrometer was sighted into a black body immersed in freezing or melting metal in a crucible. In the wire method a Lummer-Kurlbaum black=body furnace was employed.
Its temperature was determined by the melting of a small bit of gold or palladium wire placed within it. The wire was fused in between the hot junction ends of a thermocouple so that its emf would show a halt at the melting point while the furnace temperature slowly rose.
From the brightness measurements, or pyrometric readings, the melting point of palladium is computed according to Wien's law, which is equivalent to Planck's law for light, and such a temperature, ' Hoffman and Meissner, Ann. d. Phys., 60, p. 201; 1919. « Day and Sosman, Am. J. Sci., 29, p. 93; 1910; 43, p. 521; 1912. basing the calculation on the melting point of gold and the value of the constant C 2 of Wien's law.
OPTICAL PYROMETER
The particular instrument used in this work is shown in Figure 1 .
It was built at the Bureau of Standards for the purpose of studying the characteristics, sources of error, etc., of the disappearing-filament o'ptical pyrometer. The design was developed to give high precision and reliability.
The study of the instrument extended over a period of years.
Particular attention was paid to diffraction, 4 to the effects of lens imperfections, to diaphragms or stops, and to the pyrometer lamp. The front objective is an F3 lens computed at the bureau for this instrument. The pyrometer lamp used throughout the measurements reported here is a lamp provided with flat optical-glass windows fused to the lamp bulb. The lamp, after evacuating and baking, was aged or seasoned before any measurements were made. During the measurements the current-temperature characteristic of the lamp changed only slightly, the total change being equivalent to about 1°a t 1,063°C. The change was gradual and was carefully watched or checked by repeated calibrations at the melting point of gold.
The advantage of the flat windows is the elimination of the uncertain effects of striated blown bulbs, and the increase in precision obtained as a result of a well-defined and undistorted photometric field.
* Fairchild and Hoover, J. Opt. Soc. Am. and Rev. Sci. Inst., 7, No. 7, pp. 543-579; 1923. [Voi.n The exit aperture of the pyrometer telescope during the present work was 0.04 radian. A larger aperture could not be used to advantage, 5 although so small an aperture makes necessary added precaution in keeping dust and dirt from the optical parts. The method used to make certain of the cleanliness of the optical path was to focus the eyepiece upon each glass surface of the system in turn with a bright background for illumination. Such a procedure was found to be essential.
Throughout the work the telescope was adjusted to give a mag- The first measurements at the gold point by the wire method gave a brightness exceeding by the equivalent of 2°t he brightness observed by the crucible method.
Inasmuch as the measurements by the crucible method included measurements on both porcelain and graphite "black bodies" which were in practically exact agreement, we sought an explanation for the discrepancy in the wire method.
It hardly seems necessary to remark that the assumption of nearly perfect blackness of the tubes immersed in metal in the crucibles does not lead to the conclusion that the Lummer-Kurlbaum black body provided a brightness greater than that of a black body. The supposition is, on the other hand, that the observed brightness in the latter instance is too great because the " average" or equivalent temperature of the inner cavity is higher than that of the bit of metal melting within it. In case the side walls of this cavity are hotter than the back wall, the brightness of the back wall may be greater than that of a perfect black body at the temperature of the back wall on account of reflection of light coming from the side walls. A bit of palladium wire held near the back wall on the axis of the furnace will remain always at a temperature below that of the side walls.
In the first arrangement of diaphragms in the furnace shown in Figure 2 there was a series of openings through the diaphragms close to one side of the furnace tube.
We found that a thermocouple inserted through these holes into the inner cavity indicated a temperature 2°h igher than when inserted along the axis of the furnace. This does not show that the side walls are 2°h otter than the center, but that they are more than 2°h otter than the center. In all measurements we were careful to keep all holes in the diaphragms closed except those in the centers. If The use of this rule permits the use of wider intervals of abscissas than a simple step-by-step method. For example, the effective wave length at 55°, room The uncertainty in \ e arising from uncertainties in the data in Their straightness was examined on a linear dividing engine and found to be accurate to 1m or better throughout. Before measurements on the dividing engine were made, the knifeedges were aligned with the center of the disk. The angles were measured at three radii and the transmission of the disk at a particular radius taken where the apertures of the pyrometer were placed with reference to the slits in the disk. The accuracy in the determination of the transmission of the sector disk was better than 0.1 per cent of the transmission. Dividing engine measurements were made before and after rotating the sector disk at high speed (5,000 r. p. m.) to be certain that no slip of the knife-edges would take place. Using these values, the ratio of brightness, R, of a black body at the melting point of palladium to that of a black body at the melting point of gold is obtained from the equation
x.-^a-i)
One might suppose that a recalculation of \ e from Washington, November 24, 1925. 
